Introduction: The aim of this study was to determine the differences between lithium and atypical antipsychotics (quetiapine and olanzapine) with regard to their effects on sexual functions and hormonal variables and to assess the findings in term of gender differences, in patients with bipolar disorder.
Introduction
Side effects, including sexual dysfunction (SD), that disturb treatment compliance have been reported with a rate ranging between 18% and 96% with atypical antipsychotics (1) . When the literature is examined, it is observed that sexual dysfunction most frequently occurs with risperidone and least commonly with quetiapine in many studies (2, 3, 4, 5, 6, 7, 8, 9, 10) . In a study in which quetiapine was not included, no significant difference was found in terms of SD in patients who were receiving risperidone, olanzapine, haloperidole, and aripiprazole monotherapy (11) . In an animal study, sexual function was suppressed in a dose-dependent fashion when risperidone was chronically administered to healthy horses, whereas sexual behavior was not observed to change with quetiapine (12) . In a recent meta-analysis, quetiapine, ziprasidone, and aripiprazole were found to be associated with SD with a relatively low rate (16%-27%), whereas risperidone, olanzapine, and clozapine were associated with SD with a higher rate (40%-60%) (13) . In this meta-analysis, SD was defined as disruptions in sexual drive, arousal, and orgasm. While dopaminergic disorder is directly related with disruptions in sexual drive and orgasm, blocking or regulatory mechanisms of serotonin, adrenaline, histamine, and acetylcholine may lead to secondary sexual problems. Secondary hyperprolactinemia is frequently dose dependent and its relationship with SD is considered to be more prominent in women than in men (14) . SD is reported with a higher rate in men and is more frequently observed in association with treatment noncompliance (15) . Gender differences may also be present in sexual side effects of mood stabilizer treatment modalities.
At this point, it should be noted that all the studies mentioned above in relation with SD caused by atypical antipsychotics were conducted with patients diagnosed with schizophrenia and schizoaffective disorder. Studies conducted with patients diagnosed with BD in this area are limited with lithium. In 1992, Ghardian et al. (16) reported that the use of lithium alone did not cause SD in patients with a diagnosis of BD. In 1996, Aisenberg et al. (17) revealed that lithium levels were similar in patients having BD with and without SD. In the same study, it was reported that SD that frequently occurred as disruption in sexual desire and arousal was mostly observed in male patients.
Another issue we consider is the fact that the effect of the disease itself on SD was not considered in these studies. Thus, only 30% of patients with BD who received long-term lithium treatment attributed present SD to lithium (18) . In a study in which the first-episode patients with psychosis were evaluated in the subsequent remission period, SD was found with a rate of 45% (19) . In addition, no difference was found between patients with and without SD in terms of medication, prolactin (PRL), and E levels.
Objective
This study aimed to compare the effects of atypical antipsychotics (quetiapine and olanzapine) on sexual function and hormonal variables with lithium in patients with a diagnosis of BD. Secondarily, it was aimed to examine if this effect was different between genders.
Methods
Sample and Application Our study is a naturalistic and cross-sectional study. With this objective, we consecutively evaluated patients who accepted to participate in the study by signing the informed consent form among the subjects who presented to outpatient clinic with a diagnosis of BD in accordance with DSM-IV who were in remission for at least 4 weeks and who were using lithium, quetiapine, olanzapine, lithium plus quetiapine, and lithium plus olanzapine (Table 1) . Furthermore, the addition of subjects who were using quetiapine+lithium and olanzapine+lithium to subjects who were using quetiapine and olanzapine was preferred to increase the number of subjects. Additionally, it was considered that the use of lithium would not affect the difference of sexual function (if present) in comparisons with lithium alone. The subjects who had a co-diagnosis of alcohol and substance abuse and any medical condition requiring treatment were excluded from this study.
The reason that quetiapine and olanzapine were selected among atypical antipsychotics was because these two drugs were being most commonly used in bipolar disorder and their mood stabilizing properties had been clearly demonstrated (20) . In addition, it was considered that the findings related with sexual function could be interpreted independent of prolactin level because these drugs affected prolactin level relatively less. A side effect of lithium as sexual dysfunction has not been clearly demonstrated till date (20) . Moreover, it is known that it does not cause a change in gonadal hormones. Therefore, patients with BD using lithium were selected as the control group.
SKIP-TURK Mood Disorder Diagnosis and Follow-up Form was filled in the following diagnostic interviews with patients having BD and using SCID-I (21). Subsequently, blood samples 
Tools SKIP-TURK Mood Disorder Diagnosis and Follow-up Form
This form examines the age at onset of disease, age at onset of treatment, history of physical and sexual abuse, history of physical illness, academic and social functionality, premenstrual syndrome, history of smoking, history of alcohol, and substance abuse; type of the first episode, stressor before the episode, episode severity, onset after delivery, depression subtype, episode with psychotic symptoms, suicide attempt, hospitalization, episode time, and how it was alleviated; and number of episodes in total before and after prophylactic treatment and for each period, stressor before episode, episode severity, episode time, episode with psychotic symptoms, suicide attempt, hospitalization, dominant course pattern, seasonality, acute onset and remission, chronicity, and rapid cycling, switching, and if full recovery occurred (22) .
Hamilton Depresion Rating Scale
The Turkish validity and reliability study of this scale that measures the severity of depression was performed by Akdemir et al. (23) .
Young Mania Rating Scale This scale that is used to determine the severity of manic symptoms was developed in 1979 by Young et al. Its Turkish validity and reliability study was performed by Karadağ et al. (24) .
Arizona Sexual Experiences Scale (ASEX)
This scale comprises five items and aims to determine sexual drive, arousal, vaginal lubrication/penile erection, ability to reach orgasm, and satisfaction from orgasm. The possible total score ranges between 5 and 30, and as the score gets higher, the severity of sexual dysfunction increases (25) . This scale was tested in patients with a diagnosis of schizophrenia and schizoaffective disorder and was accepted as a tool with a high specificity and sensitivity (4) . The validity and reliability study of this scale for our country was performed by Soykan et al. in 2004 (26) .
Golombok Rust Satisfaction Scale (GRISS)
The validity and reliability study of this scale that aimed at determining the disturbance in sexual drive, sexual satisfaction and sexual function in our country was performed by Tuğrul et al. in 1993 (27,28) . The scale is composed of 28 items. In the female form, the total score as well as the scores of the subscales, including anorgasmia, vaginismus, communication, frequency, avoidance, and satisfaction, is calculated. In the male form, the scores of the subscales, including impotence, premature ejaculation, ill-communication, frequency, avoidance, and dissatisfaction, are calculated in addition to the total score. This scale is generally used in studies that are conducted to examine the effects of pharmacology on sexual functions. As the score gets higher, the severity of sexual dysfunction increases.
Statistical Analysis
The t-test was used in paired comparisons (SD/mean<.3). Analysis of variance was used for comparison of the groups. Bonferroni correction was used in the post-hoc analyses. A p value of <.05 was considered statistically significant. All tests were two-tailed tests.
Results
Description of the sample The mean age; mean age at onset of BD; number of manic, depressive, and total episodes; and level of functionality were similar in the female and male subjects with BD. Furthermore, no difference was found between lithium, quetiapine, and olanzapine groups in terms of the mean age; mean age at onset of BD; number of manic, depressive, and total episodes; and level of functionality (Table 2 ). In contrast, the mean age and age at onset of BD were found to be younger in the olanzapine group in male subjects 4 ( Table 3) .
Comparison of female and male subjects with BD in terms of sexual function
When all female subjects with BD were compared with all male subjects with BD independent of treatment type, ASEX scores were found to be similar, whereas GRISS scores were found to be higher in male subjects than in female subjects (t=2.2, p=.001).
When female subjects in each treatment type were compared with male subjects in the same treatment type, GRISS scores of male subjects who were using quetiapine or quetiapine+lithium were found to be higher than in female subjects who were using quetiapine or quetiapine+lithium (t=1.8, p=.046).
Comparison of treatment types in female subjects in terms of sexual function and hormonal variables PRL, FSH, LH, E2, and free T levels were similar and in the normal range for all treatment types (Table 4) . ASEX scores were found to be lower in female subjects who were using only lithium compared with female subjects who were using quetiapine and olanzapine (F=2.456, p=.056), (Table 4) . GRISS scores of female subjects with BD were not found to be different for the three treatment types.
Comparison of treatment types in male subjects in terms of sexual function and hormonal variables PRL, FSH, LH, E2, and free T levels were similar and in the normal range in all treatment types (Table 5 ). ASEX and GRISS scores of male subjects with BD were not found to be different for the three treatment types.
Discussion
This is the first study examining the effect of different treatment types on sexual function in patients with BD in company with hormonal variables. Another characteristic of our study that we considered significant is the fact that the clinical course characteristics of subjects were similar in all three treatment types. This means that the effect of the disease itself on SD was similar in each of the three groups; thus, SD arising from medication can be assumed to be more comparable.
While ASEX scores of female and male subjects with BD were similar, GRISS scores of male subjects were calculated to be higher. When the types of mood stabilizer treatment were separately evaluated, GRISS scores of female subjects who were using quetiapine were found to be higher compared with female subjects who were using quetiapine. These findings can be interpreted such that male patients with BD are affected by the side effects of the psychopharmacological treatment related with sexual function with a higher rate in accordance with the findings related with patients with schizophrenia and schizoaffective disorder in the literature. As a matter of fact, the information that women are affected by the side effects of psychopharmacological treatment related with sexual function with a higher rate was mostly obtained from studies in which hyperprolactinemia was not controlled (14) . In our subjects, no difference was found in terms of PRL levels, and PRL levels were within the normal limits. Differences of expectations from sexuality between men and women and psychosocial factors, including cultural characteristics (learned behavior), are considered to have contributed to these findings. In addition, it should not be ignored that male patients may state complaints of sexual dysfunction with a higher rate because erectile dysfunction arising from the effects of medication indirectly results in loss of sexual drive and brings along difficulty in orgasm. In the study of Hariri et al. conducted in 2009, male patients with BD had higher scores in terms of SD and had more information and sought assistance with a higher rate in relation with the side effect of SD (29) .
The clinical picture related with the side effects of psychotropic drugs may be different between genders (30). In the study of Aisenberg et al. related with lithium conducted in patients with BD, SD that was observed in the form of disruption in sexual drive and arousal was reported to frequently occur in male subjects (17) . The difference between genders was reported to include side effects related with weight gain and metabolic syndrome related with antipsychotic medication, cardiac arrhythmia, and sexual dysfunction (14) . In many situations, differences that appeared to be related with gender were found to be related with other factors affecting the side effects, including age, morbidity, and body weight (30) . The pharmacokinetics and pharmacodynamics of antipsychotic drugs are different in men and women and are affected by other factors, including body structure, diet, smoking, simultaneous medications, exercise, substance use, and hormonal status. With respect to pharmacokinetics, the plasma blood level has been found to be higher in women than in men only for olanzapine and clozapine. In contrast, changes in prolactin levels and plasma homovalinic acid levels have been found to be higher in women receiving antipsychotic drugs than in men receiving antipsychotic drugs.
Prolactin has a key significance in sexual dysfunction occurring with antipsychotics (31) . It has been stated that hyperprolactinemia may be one of the mechanisms responsible for sexual dysfunction, and a decrease in gonadal hormones may decrease libido in both genders. It has been reported that sertindol, quetiapine, ziprasidone, aripiprazole, olanzapine, and clozapine, which are atypical antipsychotics, have no significant effect on prolactin levels. Prolactin levels transiently increase and in a dose-dependent fashion in patients using olanzapine, whereas no increase occurs with quetiapine after the initial dose (32).
In our study, the levels of pituitary and gonadal hormones did not reveal a difference in male and female subjects with BD in all three treatment types and were found to be within the normal range. Similarly, PRL levels did not demonstrate a difference in both genders and in all three treatment types. We believe that this is a significant advantage in terms of interpreting SD independently from PRL level. Thus, sexual function and satisfaction evaluated with ASEX and GRISS did not demonstrate a difference in the three treatment modalities in male subjects in company with similar PRL levels. In contrast, sexual function evaluated by ASEX appeared to be better in female patients with BD who were using only lithium compared with the ones who were using quetiapine and olanzapine. A similar condition was not observed in the male subjects. In relation with this, Aisenberg et al. reported that SD that frequently occurred as disruption in sexual desire and arousal in patients with BD using lithium was mostly observed in male patients in the study they conducted in 1996 (17) .
Among male patients with BD, GRISS scores that were different compared with female subjects were observed in male subjects who were using quetiapine or quetiapine+lithium. No gender difference was observed in subjects who were using lithium and olanzapine or olanzapine+lithium. However, it has been reported that sexual dysfunction most commonly occurs with risperidone and least commonly with quetiapine in the literature (2, 3, 4, 5, 6, 7, 8, 9, 10) . The studies that have found quetiapine or olanzapine to be superior in terms of SD caused by medication are found together in the literature (7, 32) . Similar to our study, Kelly and Conley compared fluphenazine, risperidone, and quetiapine in a 12-week double-blind, randomized study and found that quetiapine (50%) caused to sexual dysfunction with a lower rate compared with fluphenazine (78%) but with a higher rate compared with risperidone (42%) (4). Another interesting finding of the same study was the fact that risperidone that caused hyperprolactinemia was demonstrated to cause sexual dysfunction with a lower rate compared with quetiapine that was not found to lead to an increase in PRL. This was considered as an indicator of the fact that increased PRL by itself was not responsible of sexual dysfunction. In a recent meta-analysis, association of olanzapine with SD with a high rate (40%-60%) was also emphasized (13) . A reason of the fact that SD was not found to be worse in the subjects who were using olanzapine in our study may be that female and male subjects were separately evaluated. Another reason may be the fact that the mean age of our male subjects who were using olanzapine or olanzapine+lithium were younger, although the disease times were similar to the other treatment groups. Similarly, the reason that GRISS scores that were different compared with female subjects were observed in male subjects who were using quetiapine or quetiapine+lithium may be the fact that these individuals were older and had a higher number of depressive episodes and lower functionality scores, though insignificantly.
The most important limitation of this study is the low number of subjects in each treatment type. At this point, we can mention the low number of patients who were being followed up with monotherapy. The second and more important limitation is a lack of a healthy control group. In contrast, SD was found with a considerably higher rate in healthy individuals in the only study in which a healthy control group was included (19) . Thus, a lack of difference compared with healthy individuals will not mean that SD is not a problem in these patients.
There is some evidence that gender difference may be present in the side effects of antipsychotic drugs. Studies that will focus on this issue are required to elucidate the main mechanisms related with gender differences. Specific data related with the issue will help us to understand the clinical effects of gender difference.
